We calculated the binding energy per baryon of the Λ hypernuclei systematically, using the relativistic mean field theory(RMF) in a static frame. Some similar properties are found for most of the Λ hypernuclei confirmed by experiments. The data show that a Λ hypernucleus will be more stable, if it is made by adding a Λ hyperon to a stable normal nuclear core, or by replacing a neutron by a Λ hyperon to a stable normal nuclear core. According to our calculations, existences of some new Λ hypernuclei are predicted under the frame of RMF.
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The discovery of the strangeness opens a new research field of nuclear physics with strangeness. The research on the structure and property of hypernuclei had produced many meaningful results in 1970s. Some methods, for example, the nuclear core model, RMF and Hartree-Fock-Bogolinbov (HFB), have been used. It has been more than 50 years since the first discovery of a Λ hypernuclei by Polish physicists Marion Danysz and Jerzy Pniewski. [1, 2] There has been great progress in understanding Λ hypernuclei since 1970s in experiment and theory. The hypernuclei properties include the hyperon binding energy B Λ [3] , the well depth of Λ-nuclear potential, hypernuclear spins and life times, Λ hypernuclei spectroscopy [4] , the shrinkage of Λ hypernuclear size, π 0 -and π + -mesonic decays, excited states of hypernuclei and binding energy per baryon, etc have been studied. Up to now, 53 hypernuclei have been found, including 40 single-Λ hypernuclei, 3 double-Λ hypernuclei, 8 Ξ − hypernuclei and 2 Σ hypernuclei 4 Σ 0 He, 4 Σ + He [5−−9] . A lot of experimental data has been accumulated. Systematic studies on the binding energy of Λ hypernuclei are required. Sandulescu et al. [10] have used the RMF-BCS approach to treat the resonant states. They considered the resonant states by the scattering states located in the vicinity of the resonance energies, and found that including into the RMF-BCS calculations, only one of these resonant states gets for the neutron radii, and neutron separation energies are practically as same as in the more involved relativistic-Hartree-Bogolinbov (RHB) calculations.
As a convenient method, relativistic mean field(RMF) theory can be used to study nuclear many-body systems. It has been widely adopted in predicting the properties of nuclear matter and finite nuclei, not only normal nuclei but also many kinds of hypernuclei. [11−−13] One of the important aspects in RMF is to determine the effective meson-baryon couplings. In this work, we choose NL-SH [14] as the parameters of the meson-baryon coupling constants, which can well describe the properties of finite nuclei and hypernuclei. [11−−13] Under this frame, binding energies per baryon of the ground-state Λ hypernuclei is calculated with this uniform set of parameters. After analyzing the theoretical and experimental data with the RMF, some rules can be summarized. Considering the characters of the proved hypernuclei (a Λ hypernucleus will be more stable, if it is composed of a Λ hyperon adding to a stable normal nuclear core, or a Λ hyperon replacing a neutron in a stable normal nuclear core) and the stability of nuclei with magic number and four-periodicity, 71 new Λ hypernuclei were predicted, including 5 new hypernuclei whose baryon numbers are smaller than 30, the other 66 new hypernuclei with a baryon numbers larger than 30. The predicted binding energies imply the possible existence of these new hypernuclei.
In this letter, the binding energies per baryon(BE/A) of the hypernuclei that have been confirmed by experiments are studied using the RMF method. The Λ hypernuclei with baryon number A < 30 and A > 30 are considered separately. The results of the RMF are discussed. On basis of the above results, some new hypernuclei are predicted.
First we study the binding energy per baryon of the hypernuclei confirmed by experiments [3, 4] from Fig Λ C is the most stable hypernuclei among the hypernuclei formed with the normal nuclear core C). According to this, we can see hyperon is different from nucleon. If we add a nucleon to a nucleus with the stable structure 4n, we will find that the nucleus becomes looser. However, if we add a hyperon to a nucleus with the stable structure, the situation is changed. We can see from the curve that most of the hypernuclei with the baryon number 4n + 1 are bound more tightly than the hypernuclei with the baryon number 4n. We plot the hypernuclei, including both confirmed by experiments and predicted by RMF, with baryon number under 30 in Fig.3 . We can see that 5 Λ He,
17
Λ O are bound more tightly than the nearby hypernuclei. We know that 4 He and 16 O are not only the α cluster nuclei, but also the nuclei with the double magic number. Here we notice that a magic number nucleus with a Λ hyperon is a more stable structure. 
56
Λ Fe, as is known that S and Fe nuclei are not the magic number nuclei; however, we know that S and Fe nuclei are also stable; thus hypernuclei are confirmed by experiments with the S and Fe normal nuclear core; for the S nucleus, its baryon number is close to 30, so we can treat it as the α cluster nucleus) are formed either by adding a Λ hyperon to a magic number nuclear core, or by replacing a neutron by a Λ hyperon to a magic number nucleus. Following this rule, we predicted some new hypernuclei, as shown in Table 2 and Fig.5 We can see that the variational trend of the binding energy per baryon of the predicted hypernuclei is consistent with that of the hypernuclei confirmed by experiments. The binding energy of the hypernuclei with baryon number between 30 and 65 are nearby 8. Finally, we plot all the hypernuclei, including hypernuclei confirmed by experiments and hypernuclei predicted by RMF, in Fig.6 .
In our calculation, the match radius of all the hypernuclei is unchanged. In fact, it differs from the light hypernuclei to the heavy hypernuclei. Here we just give out a range of the errors. BE/A 1 refers to the binding energy per baryon with the match radius unchanged. BE/A 2 refers to the binding energy per baryon with the match radius being adjusted (δ x = BE/A 1 -BE/A 2 , δ x /x = (BE/A 1 -BE/A 2 )/(BE/A 1 ) ).
We can see from Table 3 that when the baryon number is small (under 41), the error is 0. With the increase of the baryon number, the error increases. This shows that our parameters are not very suitable to the medium and heavy hypernuclei. We can see from Table 3 , that the variational trend of the binding energy per baryon of the medium hypernuclei and the heavy hypernuclei with the match radius being adjusted are more like the variational trend of the binding energy per baryon of the normal nuclei.
In summary, among those hypernuclei with the baryon number under 30, Λ hypernuclei with baryon number 4n + 1 are bound more tightly than their nearby ones(except 
